The role of the modern clinical nurse is intertwined with information and communication technology (ICT) and adoption of such technology forms an important component of national strategies in health. A study was undertaken of the current knowledge and future training requirements of nurses in ICT to inform policy to meet national goals of healthcare informationization. A 68-item questionnaire was distributed to 500 Chinese nurses in a hospital of Traditional Chinese Medicine. Response rate was 86%. Computers were used by 89.1% of respondents as part of their work-related activities. For the considerable benefits of ICT to be incorporated fully into the health system, hospitals must pay more attention to the training and education of nurses who are the largest users of that technology.
INTRODUCTION
Along with the development of economy and information technology and growth of the people's health demand, China's healthcare informationization has undergone three stages as many countries [1] . Adoption of appropriate technologies to support health delivery in China is driven in part by national strategies for electronic health records.
Nurses, as the largest sector of the workforce, are the greatest users of ICT in the health industry. To use the available technology to its potential, provision of access alone is not sufficient; skill or ability must be adequate. As has been concluded by many researchers, skills must be built into undergraduate nursing curricula so that graduates possess the necessary basic computer skills and specific knowledge of available resources [2, 3] . Furthermore, once employed, nurses need to provide accessible and relevant education and training to maintain and build upon these skills and knowledge [4] .
Several reports exist suggesting that Chinese nurses have a deficit of skills in ICT and this compromises the use of the technology and the benefits that are offered [4, 5] . The study reported herein was undertaken in 2009 by an independent research group commissioned by the Information Quality Lab (IQL) [6] with funding from the National Natural Science Foundation of China. It is the first to capture a national picture of ICT in the nursing profession in China. Access to computers, knowledge and use of ICT, barriers to ICT use, training and education and ICT support were all determined. The results are intended to support the development of national strategies to meet the needs of nurses. This paper reports on past training and education, and future training requirements.
METHODOLOGY
A project steering group of 6 members was established. A questionnaire was developed consisting of 68 questions in sections covering personal background; access to computers and the internet; uses of information technology in the work place; job requirements for IT; barriers to use of computers; technical support, management attitudes and training and education in information technology. The word 'training' as used in the questions was defined to participants as a generic term to encompass all activities ranging from single training events to longer term education towards certificates and degrees.
Question design was informed by the extant literature and undertaken after extensive consultation with experts from hospital. To ensure content validity, comprehension and clarity of the novel questions several iterations of the survey followed repeated review by the project steering group. In addition, two separate pilot studies were undertaken with nurses. The first study involved manager employed by a hospital of Traditional Chinese Medicine. Following that pilot small changes were made to the wording of some questions to improve clarity and comprehension. A second pilot was then undertaken by a group of clinical nurses from this hospital who were attending a course about surgery.
In January 2010, the questionnaire was sent to 500 nurses in this hospital. Nurses polled included: practice nurses (PAN), nurses (NUR), primary nurses (PRN), nurse-incharges (NIC), co-chief superintendent nurses (CSN), the chief superintendent nurses (SNU). 
REASEARCH RESULTS
This paper focuses solely on the education and training section of the survey with results presented as overall responses to the questions and after further analysis by age, length of time in nursing and level of job. Results on attitudes to ICT, uptake of ICT by nurses, barriers to computer use and difference in use of ICT in nurses and by sector of employment are not discussed and will be the subject of future papers.
The overall response rate to the 500 distributed questionnaires was 89.1%. The mean age of respondents was 35.3 years, 98.2% of respondents were women and 89.1% used a computer for work-related activities.
Training received
Nurses were first asked to identify in which of the 10 applications they had received formal training during preenrolment education (PRE) and during their employment as continuous professional education (CPE). Results are summarized in Table 1 . Fewer than 12% of respondents had received formal training in any application PRE and 17.7% for training in patient management was the highest received as CPE. For all applications, the proportion of nurses who had training as CPE exceeded those who had during PRE. The number of nurses who reported that they had received training for the same application at both PRE and as CPE was between 1.3-3.5% (between 8-35 nurses across the 10 applications). Nurses who had received PRE training were younger than those who had no training at PRE other than for the applications of patient management, administration systems and information management. For example, the mean age of nurses with training in word processing at PRE was 31.5 years when compared with 35.8 years for those who had received no PRE training. In contrast, nurses who benefited from CPE in word processing were older than those who had no CPE.
The length of time that respondents had been employed in nursing was a significant factor at the time of training for majority of applications. Nurses with the shortest time in nursing had received more PRE training than had long serving nurses. For CPE, the opposite occurred, with an increase in the percentage of nurses receiving training for each additional five-year period they had been employed as a nurse. This is demonstrated in Table 2 for the application of email where 30.3% of nurses in the 0-5 years of nursing band had received training PRE while the similar percentage (30.8%) who received training CPE had been in nursing for 16-20 years.
The exceptions were for the three software applications of patient management, administrative systems and information management for which there was no significant PRE training effect by length of time in nursing. Level of job also had a major effect for CPE with significant effects for every application. The proportion of nurses undergoing training increased from PAN to the level of PRN (Table 3) . No significant changes were noted among NIC, CSN and SNU.
Training details
For each application there were a series of questions related to the most recent training event attended by the respondent.
Questions asked who were the trainers, what was the format of the training, where training was held relative to the workplace and the timing of the training relative to the survey date. Group training was the principal format for training, undertaken on average across all applications by 50.2% of nurses who had received training. This was followed by one-on-one training (21.2%), self-taught (18.3%) and distance learning (1.3%). On average across all applications, 86% of the nurses who had formal training PRE or as CPE believed that the training they had received in that application met the needs of their current job. Furthermore, 74% of the respondents stated that the training they received was given at an appropriate time.
Requirement for Training
All nurses, regardless of whether they had ever received any ICT training were asked whether they believed that they required further training to better meet the requirements of their current job. Results are presented in Table 4 . Comparisons of the requirement for further training between those nurses who had and had not ever received training are also presented in Table 4 . Even if training had been received previously, between 30.8% (keyboard)-45.1% (information management) of nurses believed that they required further training. For all applications except for keyboard skills, more nurses believed that they needed training if no previous training had been received.
The requirement for additional training differed across the levels of nurse. There was a consistent trend across all applications for more NIC and CSN to believe further training was required than by the other levels of nurses. However, this difference was only significantly higher for training in the applications of spreadsheets and Information management (Table 5) . In response to a question on their most preferred training method, one-on-one training (36.9%) was the highest, preferred by nearly twice as many respondents as those who would prefer workshops (17.9%). Preferences for distance learning (2.4%) and self-teaching (3.9%) were small. 
Impact on Career
Over a quarter of all respondents either strongly agreed or agreed to the statement that their current level of computer literacy was restricting their career development. Those who disagreed or strongly disagreed were 26.4-13.9%, respectively, with 34.1% stating that they neither agreed nor disagreed. Younger nurses and, as shown in Table 6 , those who had been nursing for fewer years, were significantly less likely to agree that computer literacy was a restriction to their career. *From five-point Likert scale of strongly agree = 1, agree = 2, neither agree nor disagree = 3, disagree = 4 and 5 = strongly disagree.
Barriers to Training
The responses from nurses who use a computer at work to a question as to the extent of each of six potential barriers to accessing ICT training in the workplace is presented in Table 7 . Workload issues such as time and lack of relief staff were identified by the majority of respondents as being the major barriers to training. The smallest barrier was interest.
DISCUSSION
ICT has become an integral part of all aspects of modern society and health is no exception. It should be a logical step to assume that for ICT to be of greatest benefit to health professionals and ultimately, their clients, users should be knowledgeable and comfortable in the field.
Nurses may not need a high degree of computer expertise; however, their performance will be much more efficient if they have good computer skills [7] . Furthermore, nurses who possess a good sense of technology are more likely to be prepared to interact with applications such as with clinical information systems and clinical decision support systems [8] .
It is reported that all Chinese healthcare institutes offering nursing have included education for students on computer use and nursing informatics. Our data support this observation as nurses with fewer years in nursing (and therefore more likely to be recent graduates of the health education system) had preregistration training in most applications.
However, despite the obvious increase in ICT training, the survey figures suggest that education and training in ICT at an undergraduate level are still somewhat lacking. The formal training offered by at least some of the nursing schools is not to the degree that has been suggested. Recent graduates are, however, still the minority in the nursing work force and the small number of nurses who had received PRE education was not surprising given the relatively recent prevalence of computers.
The figures only emphasize the importance of CPE in ICT, especially for the longer serving nurse. Unfortunately, it would appear that over three quarters of the nurses had never received any formal training in ICT as part of their CPE.
A good example of the need for CPE in ICT is in the rapidly expanding area of e-health. In a survey of hospital nurses in rural areas of China, it was found that education and training was the main barrier to the adoption of ehealth.
Similar to the findings of our study, that study also found a high percentage of respondents (88%) reported receiving no formal training specific to e-health. Without adequate education, it is unrealistic to expect e-health to become integrated into health practice.
It is imperative that nurses are able to access education and training relative to ICT with severe workforce shortages, particularly in the aged care industry, where these nurses comprise the largest proportion of the nursing workforce.
Computers are no longer the exceptional item in any workplace and all levels of nurse require sufficient preparation in ICT to be effective employees in a changing industry. This is perhaps best reflected in the response from almost half of the nurses to this study who noted that further training in ICT was required for them to better meet the requirements of their job.
For the almost three quarters of nurses who had received training, the quality of training was considered to be good. The nurses also noted that the training that they had received was adequate to meet the needs of their current job and that it was given at an appropriate time. It is encouraging that so few nurses reported that training was actually discouraged by hospitals. However, the data suggest that training in ICT takes a low profile among hospitals and encouragement by hospitals must be improved.
A quarter of respondents thought that their level of computer literacy was restricting their career development. In a profession where recruitment and retention continue to create headlines, it is imperative that Chinese hospitals adopt policies to educate and train nursing staff. Strategies must be developed to ensure that funds exist so that relief staffs are available to backfill. To facilitate access to training a major recommendation presented to government from this study promotes the provision of dedicated learning centers or education hubs in clinical areas.
In a recent survey of practice nurses in China, communication skills were ranked as the highest of more than 50 clinical and non-clinical skills requiring further education. The main barriers to that education were lack of time, cost of courses and travel and distance to education. The same barriers were noted in a study of rural areas and again in this national study.
Nurses want to learn. They want to use the technology to improve healthcare and they want to enhance their careers. Basic standard of ICT skills is an important step towards making full use of the new systems. No one in China is allowed to be in control of a motor vehicle without training and assessment of their ability. Why should nurses be expected to embrace technologies and applications such as evidence-based practice without the same? The study clearly shows both the need for a national competency standard and the support by the nurses themselves for action.
These results endorse the national Nursing Informatics recommendation that a national competency programme should be initiated. Additional recommendations resulting from this study include supporting the development of a national ICT competency standard for nurses through the development of a national competency program in all the PRE education curricula.
CONCLUSIONS
This, the first comprehensive study of ICT training and education among nurses in China, has revealed the gaps in knowledge and skills that may prevent optimum use of ICT in nursing. Strategies to overcome the gaps should be employed and must address the barriers to access of training. The willingness of nurses to increase their skills is a powerful ally to support strategies. 
